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Abstract of the contribution: This paper analyzes the requirements on ProSe identity and the usage of ProSe identity, then discusses what kind of ProSe ID is needed for ProSe discovery and proposes an update on the way forward of ProSe ID.
1. Introduction
In current TR 23.703, kinds of solutions are proposed to support ProSe direct discovery, all these solutions have to solve a basic problem, i.e. how to define ProSe identity for ProSe discovery. According to researches on ProSe identity, the definition of ProSe identity is closely related to ProSe direct discovery solution. Current ProSe direct discovery solutions can be divided into two categories: per UE discovery and per application discovery, as the result, ProSe identities used in these solutions can also be categorized as per UE ProSe ID and per application ProSe ID.
According to descriptions of solutions, per UE ProSe ID includes: 
- Dynamically allocated ProSe UE ID (e.g. ProSe ID defined in solution I4), 
- Permanent ProSe ID (e.g. ProSe ID defined in solution I2, I3), 
- Temporary per UE ProSe ID (e.g. per UE expression code in solution I2);
Per application ProSe ID is ProSe application ID allocated at application layer, such as expression code defined in D1.
In this paper, based on the analysis on the requirements on ProSe identity and the usage of ProSe identity, it is discussed what kind of ProSe ID is needed for ProSe discovery, i.e. per UE ProSe identity and per application ProSe identity are compared for getting a proposal.

2. Discussion

2.1. Requirements on ProSe identity
According to description of key issues about ProSe identity, it is required that:

a. Users can control discoverability and discovery via user settings per applications and per UE. For example, the user’s setting on permission of discovery can be per application and per UE.

b. ProSe identity over the air has size limitation. Because of the limitation of message length over the air, the size limitation of ProSe identity also needs to be considered.

c. ProSe identity shall be protected for complying with user’s identity and privacy protection requirements. In ProSe direct discovery procedure, the ProSe identity announced over the air needs to be integrity protected. Further, the user’s identity shall not be decoded by unauthorized parties.
d. ProSe identity shall be global or local unique. Obviously, ProSe identity must be able to uniquely identify a user.
2.2. Usage of ProSe identity

When a ProSe function receives a request for ProSe service, it has to authenticate the request based on user’s ProSe related subscription first. Thus, the ProSe function must be able to find the user’s ProSe related subscription. In this case, ProSe ID shall be used as the index of the subscription. In addition, if the user’s ProSe related subscription is stored in HSS, the ProSe function may need to find the HSS storing the subscription by using ProSe ID.
According to high level roaming architecture of ProSe introduced in section 4.3.1 3GPP TR 23.703, configuration and authorization of ProSe service have to be provided by home ProSe function. Therefore, in roaming case, ProSe identity shall be able to be used to find home ProSe function.

ProSe service is introduced as a 3GPP provided service, by using a ProSe enabled UE, a user can directly discover friends (and maybe other users) in proximity as long as they are using same application as the discovering user’s. In this discovery procedure, at application level, all users are identified by application layer user ID, but at ProSe level, each user needs to be identified by ProSe identity, since considering protecting user’s privacy application layer user ID shall not be disclosed to 3GPP network. So identifying ProSe user in ProSe discovery procedure is one of usages of ProSe identity.
2.3. Designing ProSe ID
When designing ProSe ID for ProSe direct discovery, the requirements on ProSe identity mentioned above have to be fulfilled, and the function of ProSe identity also need to be implemented. As all discovery solutions proposed in the TR are using either per UE ProSe ID or per application ProSe ID, it is necessary to compare per UE ProSe ID with per application ProSe ID to determine which one is more applicable for ProSe direct discovery.
a. ProSe identity over the air has size limitation

In direct discovery messages, an identity must be included to identifying ProSe user. 
Per UE ProSe direct discovery includes only per UE ProSe ID in the message as introduced in solution I2, I3. But In per application ProSe direct discovery procedure, different per application ProSe IDs shall be included for different applications:

I. Each ProSe enabled application initiates a discovery procedure with a per application ProSe ID, another application initiating discovery has to use separate procedure with another per application ProSe ID;

II. Multiple ProSe enabled applications can share one discovery procedure with including multiple ProSe IDs.
Option I has to know the length of ProSe application ID, but the allocation of ProSe application ID is out of 3GPP scope. Further, this option causes too much signalling cost for multiple applications initiating discovery; 
Option II requires including multiple per application ProSe IDs into one discovery message, it is not feasible if multiple per application ProSe IDs make the message too long, as the length of discovery message over the air is limited to MTU of lower layer.
Therefore, it is proposed to adopt per UE ProSe ID in discovery procedure considering message length.
b. Identifying ProSe user in ProSe discovery

As discussed in bullet a, using per UE ProSe ID in ProSe discovery to identify a ProSe user can reduce signalling cost and can prevent application layer user ID being disclosed to 3GPP network.
c. Using ProSe identity to find user’s ProSe related subscription and home ProSe function
As introduced in section of 2.2 “usage of ProSe ID”, user’s ProSe related subscription and home ProSe function need to be found based on ProSe ID, both of the subscription and the information of home ProSe function can only be available in 3GPP scope, it is impossible to use ProSe application ID to find them, hence a per UE ProSe ID allocated/assigned by 3GPP entity is needed.
d. Controlling discoverability and discovery via user settings per application and per UE

Since user’s discovery setting in an application is set via ProSe enable application, it is easy to control discoverability and discovery per application, but it is not easy to control discoverability and discovery per UE if there is no per UE ProSe identity since discovery setting in each application has to be set one by one, for example, user’s discovery settings are stored in, such as ProSe function, if user would like to enable discoverability and discovery per UE, then each discovery setting for each application has to be updated. Therefore, if user’s discovery setting can be updated per UE based on per ProSe ID, flexibility would be brought on controlling discoverability and discovery.

It is proposed to introduce per UE ProSe ID to control discoverability and discovery per UE.

3. Proposal

Based on discussions above, it is proposed to use per UE ProSe ID in direct discovery procedure.
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